Myelin associated protein (MAG) Nectin-like protein (Necl4) Peripheral neuropathy CMT1A Axonal pathology Charcot-Marie-Tooth disease type 1A (CMT1A) is a hereditary demyelinating peripheral neuropathy caused by the duplication of the PMP22 gene. Demyelination precedes the occurrence of clinical symptoms that correlate with axonal degeneration. It was postulated that a disturbed axon-glia interface contributes to altered myelination consequently leading to axonal degeneration. In this study, we examined the expression of MAG and Necl4, two critical adhesion molecules that are present at the axon-glia interface, in sural nerve biopsies of CMT1A patients and in peripheral nerves of mice overexpressing human PMP22, an animal model for CMT1A. We show an increase in the expression of MAG and a strong decrease of Necl4 in biopsies of CMT1A patients as well as in CMT1A mice. Expression analysis revealed that MAG is strongly upregulated during peripheral nerve maturation, whereas Necl4 expression remains very low. Ablating MAG in CMT1A mice results in separation of axons from their myelin sheath. Our data show that MAG is important for axon-glia contact in a model for CMT1A, and suggest that its increased expression in CMT1A disease has a compensatory role in the pathology of the disease. Thus, we demonstrate that MAG together with other adhesion molecules such as Necl4 is important in sustaining axonal integrity.
Introduction
Generation of functional myelinated nerves requires a reciprocal communication between myelinating cells and their associated axons. Myelination is established by highly specialized glial cells, oligodendrocytes in the central nervous system and Schwann cells in the peripheral nervous system (PNS) that wrap axons with a multilayered myelin membrane for rapid impulse conduction. In addition, axonal signals regulate the survival, migration and differentiation of Schwann cells as well as the myelination process (Jessen and Mirsky, 2005; Nave and Salzer, 2006; Nave and Trapp, 2008) . Recent studies have shown that axonglia contact is mediated by different adhesion molecules that are located at and around the nodes of Ranvier (Eshed et al., 2005; Gollan et al., 2003; Poliak et al., 1999) or along the internode (Maurel et al., 2007; Spiegel et al., 2007; Trapp, 1990) . The myelin associated glycoprotein (MAG) is expressed in the periaxonal glial membrane at initial stages of myelination (Martini and Schachner, 1986) and interacts with several axonal components (Hannila et al., 2007) . At later stages of myelination, MAG is localized to Schmidt-Lanterman incisures as well (Trapp, 1990) . However, mice deficient in MAG myelinate appropriately and exhibit only modest alterations in the periaxonal space (Li et al., 1994; Montag et al., 1994) , suggesting that other adhesion molecules such as N-CAM and L1 (Bartsch, 2003) or the recently identified Nectin-like protein 4 (Necl4) protein (Maurel et al., 2007; Spiegel et al., 2007) are likely to contribute in axon-glial adhesion along the internode. Necl4 is located at the Schwann cell-axon interface, where it interacts with the axonal Necl1 (Maurel et al., 2007; Spiegel et al., 2007) . Its localization within the different compartments of the peripheral myelin sheath is highly similar to MAG (Maurel et al., 2007; Spiegel et al., 2007) , but a functional relationship between the two adhesion proteins is not yet known.
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